MATH 113T

SECTION 7777 – FALL 2003

FINAL EXAM
INSTRUCTIONS
1. Check to make sure you receive a complete test and 8 blank answer sheets.

2. Write your name (first and last), the section number (7777), and the instructor’s name (McClendon) on each of the answer sheets.  You do not need to provide your student ID number.

3. Number the answer sheets 1 to 8.

4. On answer sheet # 1, copy and sign the pledge:  “I pledge on my honor that I have not given nor received any unauthorized assistance on this examination.”  You do not need to copy or sign the pledge on the other answer sheets.

5. Do each problem on a separate answer sheet as directed on the test.  Make sure the right problem is on the right answer sheet (i.e. problem # 1 on sheet # 1, etc.)  Use the back of the sheets if necessary, but make sure you indicate if the instructor needs to look on the back to see some of your work.  Do not use any of your own scrap paper; show all your work on the answer sheets provided.  If you run out of room the instructor will provide extra paper for you.  This paper must be turned in along with the rest of your exam.

6. Clearly mark your final answers and write them in simplified form.  If more than one answer is given, or if the answer cannot be found, you will lose points.

7. You may use an approved calculator but show all your work algebraically.  Give exact answers only unless the question specifically asks for a decimal approximation.

8. Follow the instructor’s directions regarding how to turn in your exam papers.

9. Failure to follow instructions (not copying and signing the pledge, not giving exact answers, doing problem # 1 on answer sheet # 2, etc.) will result in points being deducted from your score.

QUESTION 1  
24 points total
Answer on Answer sheet # 1
For parts (a) through (d), consider the two points A (4, -1) and B (-2, 5).


(a)
[4 pts]
Find the distance between the points A and B.


(b)
[4 pts]
Find the equation of the line passing through the points A and B.  Write the equation in slope-intercept form.


(c)
[4 pts]
Find the equation of the circle whose center is the midpoint of the line segment connecting the points A and B, and whose diameter is 4 units.


(d)
[4 pts]
Find the equation of the vertical line passing through the point B.


(e)
[4 pts]
Evaluate the following expression, correct to 3 decimal places, by first writing the expression in terms of natural logarithms:  log7​ 36

(f)
[4 pts]
Simplify, writing the result with only positive exponents: 
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QUESTION 2 

17 points total
Answer on Answer sheet # 2

(a)
[4 pts]
Find the coordinates of the vertex of the parabola given by the equation y = -3x2 – 12 x + 5.


(b)
[4 pts]
The vertex of some parabola which opens downward is the point (600, 4000).  Suppose that for some function P(x) represented by this parabola, P(x) describes the profit P (in dollars) a company makes when x units are sold.  What is the maximum possible profit the company could make?

For parts (c) through (d), use the following diagram which represents a corral that is to be constructed.  The amount of fence to be used in building the corral is 440 feet.
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(c)
[4 pts]
Write a quadratic function that expresses the area of the corral A, in terms of the width x.


(d)
[5 pts]
Find the dimensions of the corral that give the maximum possible area of the corral.

QUESTION 3
27 total points
Answer on Answer sheet # 3


(a)
[4 pts]
Find the domain of the function f(x) = ln (3 – x).


(b)
[4 pts]
Consider the function f(x) = |x|.  Suppose the graph of f(x) is shifted 5 units to the right, then reflected through the x-axis, and then shifted 3 units down.  This gives a new graph.  Write the equation of the function g(x) which has this new graph.

For parts (c) and (d), consider the function g(x) = (x – 3)2(x – 1):


(c)
[2 pts]
What are the zeros of the function g(x)?


(d)
[2 pts]
What is the multiplicity of each of the zeros of g(x)?

For parts (e) through (i), consider the function h(x) whose graph is at the right below:



(e)
[3 pts]
What is the domain of h?


(f)
[3 pts]
Determine the interval(s) on which 




h is increasing.



(g)
[3 pts]
What are the zeros of h?


(h)
[3 pts]
Does h have an inverse?  Why or why not?


(i)
[3 pts]
Evaluate h(6).

QUESTION 4 
30 total points
Answer on Answer Sheet # 4


(a)
[6 pts]
Solve for k:  H k + 20 = 80 k

(b)
[6 pts]
Solve for x, writing your answer in interval notation and graphing the solution on a number line:  -20 ( 5 – 4x < 8

(c)
[6 pts]
Solve for x or state that there are no solutions:  







(d)
[6 pts]
Solve for x or state that there are no solutions:  (x2 + x + 3)3/2 = 27


(e)
[6 pts]
Solve for x or state that there are no solutions:  log3 (x – 8) + log3 x = 2
QUESTION 5

25 total points
Answer on Answer sheet # 5
For parts (a) and (b), let f,g, and h be the following functions:
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g(x) = x2 – 4


h(x) = [image: image2.wmf]x
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(a)
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(b)
[4 pts]
Find (f ○ g)(x):


(c)
[4 pts]
Let v(x) = (-27)-1/x + 32 – x.  Evaluate v(3):


(d)
[4 pts]
Let s(x) = log5 x + ln e4x.  Evaluate s(5):


(e)
[5 pts]
Let k(x) = 2x.  Simplify the following difference quotient:
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(f)
[4 pts]
Find the horizontal asymptote(s) of the following function or state there is none:
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QUESTION 6
31 total points
Answer on Answer Sheet # 6
For parts (a) through (c), find all the x- and y- intercepts of the given function.


(a)
[4 pts]
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(b)
[6 pts]
g(x) = x2 – 4x – 4 

(c)
[6 pts]
h(x) = 2 sin 3x + √3

(d)
[4 pts]
If a system of equations consists of two equations whose graphs are two parallel lines, how many solutions does the corresponding system have?

For parts (e) through (g), suppose the population of a city is given by the function P(t) = 200,000ekt, where t is the time in years with t = 0 corresponding to the year 1998.  In 2000, the population was 230,000.


(e)
[3 pts]
What was the population in 1998?


(f)
[4 pts]
Find the value of k, correct to 4 decimal places.


(g)
[4 pts]
Determine, to the nearest year, the number of years it will take for the population to double (from its 1998 value).

QUESTION 7
20 total points
Answer on Answer Sheet # 7

(a)
[3 pts]
Convert 936° to radians.


(b)
[4 pts]
Find an angle measuring between 0° and 360° which is coterminal with the angle ( = 1000°.


(c)
[4 pts]
Suppose ( = 595°.  Find the quadrant ( lies in, and the value of the reference angle for (.


(d)
[4 pts]
Find the exact value of sin 165°.  Hint:  use a sum/difference identity.


(e)
[5 pts]
Solve the following triangle.  Side lengths should be correct to 1 decimal place; angle measurements should be exact:





QUESTION 8
26 total points
Answer on Answer Sheet # 8

(a)
[8 pts]
Suppose a plane leaves an airport on a bearing of N 62° W and travels 130 miles.  Then, the plane turns and travels on a bearing of S 20° E for 60 miles.  At this point, how far is the plane from the airport?  Your answer should be correct to the nearest mile.


(b)
[6 pts]
Simplify the following expression as much as possible, writing your answer as a single trigonometric function if possible:  csc ( sec ( - cot (

(c)
[4 pts]
Simplify:  cos(-x) – cos x.


(d)
[4 pts]
Find the period of the function f(x) = 3 cos 6(x + () – 2.


(e)
[4 pts]
Give the equation of one of the vertical asymptotes of the function g(x) = tan 2x.
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